Purpose: Mentoring plays an important role in students' performance and career. The authors of this study assessed the need for mentoring Conclusions: Based on the strong desire for mentoring among medical students, the authors developed a novel two-tiered system that introduces one-to-one mentoring for students in their clinical years and offers 3 Ludwig-MaximiliansUniversity (LMU), Munich society-based peer mentoring for pre-clinical students. One year after University Hospital, launching the program, more than 300 clinical students had experienced Department of Neurology, Munich, Germany one-to-one mentoring and 1,503 students and physicians were involved in peer mentoring societies.
Introduction
"Everyone who makes it has a mentor." [1] There is increasing evidence that mentoring is a key element for a successful career in academic medicine [2] , [3] , [4] , [5] Despite methodological limitations in measuring its effectiveness [6] , mentoring has been found to be essential for supporting and facilitating a trainee's education, acquisition of clinical and research skills, and career development [4] , [5] , [7] . Mentoring and professional networking were identified as key characteristics of junior physicians in academic medicine as compared to their nonacademic peers [8] , [9] .Lack of mentoring was identified as one of the most important factors hindering career success in academic medicine [10] . In a recent systematic review, having a mentor correlated with increased research activities, productivity in research and the number of publications and grants for junior academic physicians [4] . Among medical students, having a mentor significantly increased the odds of participating in research before and during medical school [11] . Mentoring has also played a significant role among underrepresented minorities in medicine [12] . In contrast to the thorough appreciation of mentoring in the U.S. and U.K., a mentoring culture is only beginning to develop in Germany. It is documented that many young medical professionals have severe difficulties in finding or identifying a mentor [13] . This might be because they are intimidated to address senior faculty or unaware of the potential benefits of mentoring [14] . Many institutions have tried to overcome these obstacles by establishing formal mentoring programs that facilitate the formation of mentor-menteerelationships. However, a number of these programs accept only resident physicians and junior faculty but no medical students as mentees. A cross-sectional study at the University of California found that 36% of 3 rd and 4 th year medical students had a mentor. Little is known about the prevalence of mentoring at medical schools in Germany. In 2000, mentoring programs with personally allocated mentors were offered by 10 (33%) medical schools in Germany [15] . This study has been criticized for confusing the concepts of mentoring, tutoring, and counseling [16] .
The term "mentor" has more than twenty different definitions in the literature and there is no consensus on any operational definition [6] . It seems possible to identify certain basic elements of mentoring relationships that can be generally agreed upon. A mentoring relationship is personal in nature, long lasting, and it involves direct interaction. It furthermore involves emotional and psychological support, direct assistance with career and professional development and role-modeling. It is reciprocal, where both the mentor and the mentee derive emotional and tangible benefits but emphasizes the mentor's greater experience, influence and achievement within a particular field [6] . Mentoring is different from role-modeling since the mentor is actively engaged in an explicit two-way relationship that evolves and develops over time [17] . The literature is sparse about the specific needs for mentoring among medical students. Also, there is insufficient data about the feasibility of a mentoring program for very large numbers of students. Therefore, we conducted a detailed quantitative and qualitative analysis to assess the need for mentoring among medical students at the medical school of Ludwig-Maximilians-University (LMU), Munich. LMU Munich hosts the second largest medical school in the country with more than 4,000 students enrolled in the MD program. This large number of students represents one of the major challenges to implementing a mentoring program. The primary purpose of this study was to conduct a needs assessment about mentoring in a German medical school, and based on the results develop a formal mentoring program that could offer mentoring to all students of our medical school. The novel, student-centered concept involves a society-model of peer-mentoring for pre-clinical students as well as physicians as one-to-one mentors for students in their clinical years. This concept can serve as a model for the implementation of mentoring programs at similarly large educational institutions.
Methods
To assess the need for mentoring among medical students at LMU, we performed a preliminary survey in 2007, focus groups in Spring of 2008 and a sign-up survey in the summer of 2008.
Preliminary survey
The web-based survey was composed of 7 scaled items (6-level Likert scale, ranging from "not at all" to "very much", see Table 1 ) and one free text question. Our aim was to gauge students' desire for more individual support while asking respondents to differentiate this from the quality of medical education at our faculty. The voluntary survey was sent to all students enrolled in the MD program via e-mail (response rate = 14.1%, n=578). Respondents were spread across all years of our medical curriculum (n=141, 108, 80, 83, 85 and 80 for years 1-6, respectively). To avoid possible bias, the words "mentor" or "mentoring" were never used in the invitation for participation or the questionnaire itself. 
Focus groups
To further assess the need for mentoring and to specify the conceptual model of our mentoring program, we conducted four focus groups, two with medical students and two with faculty physicians with a total of 48 participants. Advanced students were mixed with students in their pre-clinical years. The same principle was applied for faculty physicians, who were recruited from different academic levels and specialties. Focus group discussions lasted between 67 and 83 minutes. Participants were informed that the data would be evaluated anonymously and be used for scientific purposes, particularly for implementing a mentoring program. We used open-ended questions which centered on the demand for mentoring among medical students, attitudes towards mentoring, and a possible mentoring program to be introduced at the faculty [18] . The focus group discussions were recorded, transcribed, and subsequently categorized by two investigators independently using grounded theory [19] .
Sign-up survey
Students in the clinical semesters were informed through e-mail, presentations in lectures, web forums and word of mouth that they could participate in a one-to-one mentoring program. All students interested in one-to-one mentoring through our program were required to sign up on a specifically designed web site and complete an additional questionnaire addressing their expectations regarding the roles of their mentors, the mentoring relationships and suggestions for topics to be discussed with future mentors (n=534). Eligible for application were all students in clinical years (n=2.074). The survey was composed of 34 items with 6-level Likert scales, 3 multiple choice questions, and 8 free text items. Likert scale items were generated using the categories determined in qualitative analysis of focus groups.
Ethical considerations
The LMU ethics committee found no cause for concern in our research design and methods.
Results

Needs analysis
Desire for mentoring among medical students In a survey performed among all medical students at the LMU medical school, 84.9% expressed overall satisfaction with the MD program, and 82.7% stated that they were satisfied with the teaching offered by the medical faculty (see Table 1 ). However, more than half of the participants (54.4%) stated that the faculty did not foster their personal and professional development. Furthermore, 63.2% said they did not feel looked after sufficiently (e.g., regarding career planning and exam preparations). Additionally, 86.4% expressed a desire for more personal and individual support by the faculty.
Focus group analysis
The primary reason for conducting focus groups with medical students and physicians was to further explore their attitudes towards mentoring and to substantiate the conceptual model of a future mentoring program. Classifying the participants' responses yielded four major topics:
• (a) Mentoring experiences, • (b) needs and demand for mentoring,
• (c) the role of the mentor, and • (d) the structure of a future mentoring program.
(a) Mentoring experiences Only some physicians and few students had previously identified a mentor, who had supported them during their studies. Table 2A ). The results indicated that students "very much" wanted their mentors to act as counselors, expected their mentors to arrange contacts for them and provide ideas for their professional development. Topics future mentees "very much" wished to discuss with their mentors (see Table 2B ) included MD thesis research, final year electives, experiences abroad, and personal goals. 
Discussion
Definition of goals for a mentoring program
Based on our needs analysis and a review of the literature, we established a number of goals and expectations for a future mentoring program for medical students (see Table 3 ). The overall goal was to enhance and facilitate the professional and personal development of medical students. This includes providing a mentor who is genuinely interested to assist the students whenever they have any questions [20] . Mentors should have a positive influence on the students' careers. Ideally, students will find a role-model in their mentor that will actively help them define and achieve their goals during medical school. Also, mentoring should assist students in networking with researchers, faculty physicians, potential future employers and perhaps other mentees [11] . It also seems essential that mentors derive satisfaction from the personal relationship with the students while following and fostering their development. Awards for outstanding mentors will increase personal satisfaction and may be valuable for mentors' advancement [21] , [22] , [23] . Furthermore, the mentoring program should be beneficial for the faculty in several ways. Medical graduates achieve a higher quality and performance through training and practice in self-reflection and careerplanning. The medical school will gain reputation for offering integrated care for their students' personal and professional advancement. Profound and beneficial communication between different hierarchical levels at the medical school will be increased. This way, faculty will be much more aware of possible problems in the curriculum or the concerns of individual students. Individual mentees with high potential can be more easily identified to be recruited by the faculty. Their level of motivation to stay with the university might be increased by the personal relationship they will have formed with individual faculty members [24] .
Structural challenges for implementing a mentoring program at LMU Medical School
There are several potential obstacles for implementing a large-scale mentoring program at LMU medical school when compared to other institutions. In Germany, there is still a notable lack of awareness regarding the benefits of mentoring both among students and the faculty. Therefore, the mentoring program needs to establish a culture of mentoring at our institution. Secondly, the medical school of LMU is among the largest medical schools in Europe with over 800 students per year enrolled in pre-clinical years and around 450 in each clinical year. Most of the literature reviewed on mentoring at medical schools deals with much smaller programs. Individual matching of mentors and mentees through personal interviews, in-depth evaluations and profiling, as some other programs do, can hardly be performed at a largescale institution like LMU. Finally, faculty physicians already bear an extremely high workload. Residents and faculty physicians are notoriously burdened with balancing patient care, research, and teaching responsibilities, which can impede recruitment even of highly motivated physicians as it will invariably demand additional time and effort.
Preliminary considerations and conceptual shape of the mentoring program
Studies have shown that randomly assigning students to so-called mentors has a very low probability of leading to a fruitful relationship [9] . Therefore, allowing free and voluntary formation of mentor-mentee pairs is preferable. However, lacking an established self-sustaining culture of mentoring, these relationships currently have to form spontaneously, which makes them voluntary and freebut rare. Our goal is to establish a mentoring program at our institution that will foster the formation of compatible mentor-mentee pairings. Mentees will always be able to freely choose their mentor, but we will facilitate their choice by offering a number of motivated and qualified mentors to them. Given the great number of students entering the LMU medical program each year, there are not enough suitable faculty members to provide every student with one-to-one mentoring through faculty during the pre-clinical years. Many of the questions and problems first and second year students face can be best answered by those who have just recently experienced a similar situation. Advanced peers are likely to be able to give much more concrete advice to pre-clinical students than faculty members. Also, peers may feel more comfortable discussing personal topics with each other [25] , [26] . In conclusion, it is desirable to establish a peer-mentoring program for first and second year students. A positive mentoring experience in the first years will motivate students to take full advantage of the one-to-one mentoring program. Based on these preliminary considerations, we developed a novel, two-tiered concept of a mentoring program for medical students at our faculty. This concept comprises a society model that offers peer-mentoring for first-and second-year students and a one-to-one mentoring program for students in their clinical years (see Figure 1 ). In order to feasibly satisfy the need for individual care identified in pre-clinical semesters, we adopted a vertical advising program that integrates students and faculty of all stages of their medical training. We designed a pyramidal model of five societies which include pre-clinical and clinical students as well as resident physicians and faculty members. The society functions as a source of support especially for the pre-clinical students. The division into five societies was adopted from the grouping of students into five groups in the first year anatomy course taking advantage of a pre-existing structure. Every member of the society was asked to complete an online profile that includes their areas of interest and expertise and is accessible to all other members of the society. Thus, students looking for support for a specific concern can easily find and direct themselves to someone with the corresponding field of expertise. To further encourage personal exchange, the societies set up various events ranging from lectures and excursions to sports and cultural events. Furthermore, in every society twelve highly motivated students serve as junior mentors. They are the primary contact persons for all students in their society and are responsible for organizing their society's social events.
The primary concerns of students in their pre-clinical years generally focus on learning strategies and preparation for the first state examination at the threshold to their clinical studies. Having passed this exam, interests diversify as students begin their orientation towards medical subspecialties and research areas. We have shown that these topics are among those that prospective mentees in their clinical years most urgently wish to discuss with their mentors (see Table 2B ). The need for more individualized care as well as expertise in the subjects desired by the mentees has led us to conclude that one-to-one mentoring through physicians would most suit the needs of students in their clinical semesters.
One-to-one-mentoring
This part of the mentoring program provides all students in their clinical years with a mentor of their choice. These mentors are all volunteers, mostly physicians at LMU hospitals, yet also scientists, physicians from LMU-affili-ated teaching hospitals and private practices. Students have two ways of choosing a mentor. Students can either directly ask any physician or researcher they know to become their mentor or choose through an online matching profile system. For the former type of choosing a mentor, the student simply signs up on the website to formalize this relationship. For the latter, which is more common, we have created a platform where volunteer prospective mentors as well as mentees can create online matching profiles which include scaled and multiplechoice items focusing on areas of interest and aspirations for the future as well as a free text. For any student searching for a mentor, an automated matching algorithm displays the ten most suitable mentors according to the matching profile. The students can then read these selected mentors' free texts to ultimately decide their choice. Unless mentors explicitly wish otherwise, they will no longer be suggested to students after they have three mentees. Part of the program includes at least one meeting in person soon after the matching process. The location as well as the frequency of further meetings is explicitly left up to the mentoring pair's discretion. Subsequently, mentor and mentee agree on goals to achieve. If either party chooses to end this relationship, the student can re-match for the following semester.
Pilot study
The one-to-one mentoring was tested in a pilot study beginning in May, 2008 and involving 125 mentees. The society-based peer-mentoring was launched in October, 2008. Currently, 874 students from the pre-clinical years are distributed among five societies. Within these societies they can take advantage of the advice and expertise of 501 clinical students and 84 physicians. In the one-toone mentoring program, 308 students in their clinical years are currently assigned to one of 137 physician mentors. Interestingly, while students close to their graduation might consider it to be too late to choose a mentor, 25.6% of the students in their first clinical year have a personal mentor indicating that the number of participants will significantly grow in the future. First evaluation results are currently being analyzed and will be published soon.
Conclusions
In contrast to medical education in the U.S. and the UK, mentoring programs in academic medicine are only beginning to develop in Germany. In the present study we have identified a profound desire for mentoring among medical students. Particularly, students are looking for a mentor who can help them in areas like research, final year electives and experiences abroad. Also, students hope to be provided by their mentors with ideas and contacts for their professional development.
The very large number of students at institutions like LMU Munich poses a serious challenge to the feasibility of an individualized mentoring program for medical students.
To overcome this obstacle, we developed a novel twotiered system that limits one-to-one mentoring to students in their clinical years but offers a society-based peer mentoring for pre-clinical students. Also, the large number of students requires an automated matching process. However, free choice of mentors by the mentees is essential for successful mentoring relationships. Therefore, we developed an electronic matching algorithm which proposes best-matching mentors to mentees based on online matching profiles. Students then actively choose a mentor from these profiles. Providing more than 4,000 medical students in one medical school with a personal mentor may seem daunting, if not impossible. However, our proposed twotiered system provides evidence that a well-organized mentoring program is feasible to implement in medical schools with large number of students. By using an adaptive online matching process and automated evaluation mechanisms we have eliminated administrative overhead in the one-to-one mentoring program. Formation of individual mentoring relationships is student-driven and efficient. Similarly, the peer mentoring concept makes the many competencies and experiences that already exist among medical students searchable and accessible for fellow students.
In conclusion, through a needs assessment we have identified a strong need for mentoring among medical students and developed a novel mentoring approach. The concept seems particularly well-suited for large communities and can serve as a model for implementing mentoring programs at other large-scale educational institutions. 
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